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COMPLETE SPEaFICATION 
Improvements relating to the Heating of Fluids, such as Fuel Oils 


Wc, UrQUHART'S (1926) LttiiTO>, a Bri- 
tish Company, of 5, Wadswortii Road, Pen- 
vale, Gicenfcd, Middlesex, do hereby de- 
clare Ae invention, for-wiiich wc pray that 
a patent may be granted to us, and tiie 
intthfid by which it is to be pMfoimed, to be 
particularly described in and by the foBow- 
mz statement: — ^ 
TThis invention concrans Ae rapid and con- 
trolled heating of fluids, more parucularly Ae 
heating of viscous Hquids, sudi as fuel oils, by 
means of dccttk power. . . 

In die hearing of Mquids it is comnipn 
piaaicc to immerse a heating element, usuafly 
of tnbidar form, into "fie Uquid contained m 
a tank or container; such devices being known 
as immcraon heaters. . . j 

Where viscous liquids are to be beatcQ tne 
natural convection currents in the liquid are 
slow, and, therefore, the heat distribution 
miebt be slow and uneven. Thus there is the 
■ danger trf overheating the liquid in the vianity 
of die heating element itsdf, unless some 
mechanical stirring device is ako employed. 
Furtiiermorc, upon diuttmg off *e heat, tiicre 
is a rdativdy large heat content m the heat- 
ine element whidi may cause physical or 
chW«d Change in die Mquid^ wh^ die bqini 
has ceased to flow through and wer the 
heater. . . 

In tiK oil-burning indusuy it is common 
practice to use elcarical imnicrsion heatere 
lor heating oil. as described above Su^ 
heated oU containers are usually large, ana 
-have ratiier hi^ tiiermal inertia; that is to 
say, heating up and cooling down rat« 

The present invention overcomes the above 
disadvantages and giv«, »,I««°?'^''ii.f?!^ 
compactness and tow thermal inertia. -me m- 
40 vendon adiieves a large heatmg surface, and 
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relatively high velocity of Ac liquid over 
such hearing surface. . 

Accordingly tiie present invention prondes 
a fluid heating device comprising at least one 
metal-clad electrical heating clement of squKe, 
triangular or other rectilinear cioss-sectaon 
which presents a flat surface on at least two 
sides and is disposed in dnrcct contact with 
onf or more tubular fluid ducts eadi con- 
sisting of metal tube of rectdmeMr cross-sec- 
tion whereby the heating etenent or each 
element is flanked on the sad at least two 
s des by sections of said fluid duct or ducts 
through which the fluid to be heated flows. 

Conveniently a pluratity of concenttic w 
coaxial heating elements and associated flmd 
ducts are used and direct contact between 
a tubular electrical clement and ate associated 
fluid duct is adiieved by sandwKanng a 
olurality of contacting concentric or co-axiai 
square or triangular section heating ckm»B 
between corresponding piurahocs of flmd 
ducts arranged in contact with, upper and 
lower, or inner and outer surfaces of saidi._ 
heating elements, tiiat is, ihe apparatus com- 
prises a multi-layer pancake or hollow cyim- 
der or cylindrical coil. Altemativdy a smgle 
flat ring-like heating element may be said- 
wiched between a pluraUty of concentric fluid 
duas or between two •spirally wound fluid 
ducts. For instance, two fluid ducts, eactt 
consisting of a fiat spiraUy coiled lengtii of 
metal tubing, may be arranged to flank the 
opposite side faces of a smgle flat rmg-toe 
heating clement; tiiose ends of die vm taigfts 
of tubing into which the flmd to be heated 
enters are conveniently brought togedier to 
form a common inlet, and die opposite Bids 
of the tubing may be simUariy connected to 
a common ontiet. It wiE be undecstood diat 
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heating elements arc P^^^^J^L oi^pioyed 
metal tubes such « a« commonly j 


\^^^nr fti a fiirtber embodi- 
like hcacing dement O; a lur 

vertical cross-section on line 
AlrofFiyet Swing also the casmg 

of the heater; and 

J'^'\l outfet Sof ih^ two fluid ducts 
showmg die outlet ^as ^ ^^j^^. 
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usually f^^^'^^fy^-^TeSS'^^^^^^^ 
to make them ™; ^on of die heater; 

ing to this invention It is^^re 
tort the f="''^,i=!S«S^S"are section 
« rectangid^ «S Ser spirally or 
and to coil *e^f ""^jnt flat surfaces on 

helically «o as " Present na 

cither side of the ~>led el^cnw 

into a pancake jlmdr^l hM 

by pressing into « <:omaci w 

site flat surf aa^of the elecm ^^^^^ 

rSniri?^f{.x^^^^"^ 

section and ^^1^^^^ ."i^%^on the circular 
V ^^^S^f« ^^^iSl triangular 

heating Qmi duct tubing aito ij,e heater a^ i-""" 5 and may leave tne 


'Jfnfs icsistawrc wires 2 em- 

ceramic ™gi.nawno J'- section 
bedded theiem, «r a smgie 

into a fiat spirauy contact, are or 

wiA convoluoons in »""**„^" section fluid, 
is sandwidied bewe^i ^^re^ secu^^^ 

ducts 3 ^'«''»=^^y„neatin* dements 1. Hie 

with corresponding heam„ c ^ 

rows of heatmg clemenBj^na 

are thus arranged in cor^^^^^^ 

dirert contact either ew'f^^^ Figure 1 

a pancake heater «^"ffXw cylindrical. 

or co-axially to ^f™Jf 2 The top and 

heater as i«f f ^ itnl? and'outer 

bottom dugs 3 (Rgure xj ^^^^^^^ 

ducts 3 (Figure -i^^" J , g^jd may enter 
fluidways or, as indicated^ nm ^^^^ 

the heater at pomt 4, f^^J^^ .jeave die 
as indicated by ' and n^I beater is 
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I, the emb^dunenytogatg 
3 to 5, a smgle flat «nk iwe 

iTi^tical fluid fua J 11, 1^^^^^^ 105 

unit, such a? a banio- 

coiled length of metal tu^ u _ 

one side of the flat^^.eatm„ eiem« 

ffmanTult^^^^ ^ 
S;me parts of Aeconvobdjis^f^^^^^ 
the aibe 12 are slight 2hat is,jr 
of arcs), as shown m ^'/.^ ^;o„ *f a 

xion^u V, . - ^-^^nVwoS iTproUn? 

^O'^"- ^ .i„r rhe invention may be more tenninal blo^^3 P^^^^ ^q. „„ycmeirtly 

whcrem:— nart-secuonal perspcc- used to <^^f^, outlet adaptors 14, . 

tiv^Slf^^pMlrandacyHndxi- fAAj£r^S\t& 
65 "''^^iHT^'^^ of the flat ring- «nde on a ported outlet conne« 


;>rce fluid ducts, *-^^^\V'S one side of 
. ins element being covered o" 
35 each of the three ^rianpilar Anid 

ioups then being ^d^e pancake 

Sgether ^"rm.ng m effK , a^oum p^^^^^ 

layer. Atonativeg ^S' ^^"^ "^'"^l'^'^ 
section fluid ducts ^ correspond- 
40 an interpo^d l^J^^^K Iw'^or a 
Se^WaS^diS'^Ped heanng 

'^Ti^crease *e e.-ive^^^^^^^^^ 

|oS^^-er*^nSru^^o?*e solid 

fcar. . V- standardised and 

50 Heating. ««« can "^^^g^^ accordance 
arrang^ in scneS: or p=^aUei, m ^ ^^^^ 

55 Sr^l^^Sc^e-S^-^^ 
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may be associated wi'di a thencostatic con- 
trol unit 17. 

The tvvo tubes 12, 12A wiA the anter- 
poscd heating ckmcnt 10 arc encased in a 
sheathing 18 of heat-insulating matcrisd, and 
this sheathing 18 is damped between side 
p-latcs 19 held together by transverse screw 
iasteners 20, 

WHAT WE CLAIM IS: — 

1. A fluid heating device comjfvrising at 
least one inetaKclad electrical heating ele- 
ment of square, triangular or other rectilinear 
cross-scaion which presents a flat surface 
on at least two sides and is disposed in 
direct contact wjth one or more tubular 
fluid ducts each consisting of metal tube of 
rectilinear cross-section whereby the heating 
element or each element is flanked on the 
said at least two sides by seaions of said 
fluid duct or dutts through which the fluid 
to be heated flows. 

2. A fluid heating device according to claim 
1, comprising a plurality of concentric heat- 
ing elements sandwiched between correspond- 
ing pluralities of said fluid ducts which arc 
in contact with upper and lower surfaces re- 
spectively of the heating elcmems to form 
a multilayer pancake. 

3. A fluid heating device according to claim 
la comprisir^ a plurality of co-axial heat- 
ing elements sandwiched between correspond- 
ing pluralities of said fluid ducts which are 
in contact with inner and outer surfaces re- 
spcotively of the heating elements to form 
a hollow cylindrical coiL 

4. A fluid heating device according to claim 
2 or claim 3> wherein the ducts are inter- 
connected such that the fluid to be heated 
flows {first through the fluid ducts in the up- 
per or outer plurality and thence through the 
ducts in the lower or inner plurality. 

5. A fluid hearing device according to claim 
2 or claim 3, wherein the fluid ducts in the 
upper or outer plurality and the ducts in the 
lower or inner plurality are arranged to pro- 
vide separate fiuidways for flow of the fluid 
to be heated. 

6. A fluid heating device according to any 
one of the preceding claims, wherein 5ie heat- 
ing element or elements and the fluid ducts 
are of similar approximately square seaion. 

■ ' 7. A fluid heating device according to claim 
1, comprising a single flat ring-like heating 
element sandwiched between a plurality of 
concentric fluid ducts, 

8. A fluid hcatuig device according to daim 
1, comprising a single fiat ring-like heating 
element sandwiched between two spirally 
wound fluid ducts. 

9. A fluid heating device according to daim 
S, wherein each fluid duct consiscs of a fiat 


spirally coiled metal tube flanking a side 
face of the headng element, those ends of 
the tubes into which the fluid to be heated 
enters being connected to a common inlet, 65 
and a common outlet connected to the oppo- 
site ends of the mbes. 

10. A fluid heatmg device according to 
claim 9, compriang an adaptor fitted to each 
end of each mbe, the adaptors at the inlet 70 
end and at the outlet end being mounted on 

a respective ported connector. 

11. A fluid heating device according to 
claim 10, wherein a thermostatic control unit 

is associated with tiic outlet connector 75 

12. A fluid heating device according to 
daim 9, claim 10 or claim 11, wherein some 
part of the convolutions of either or both 
spirally coiled metal tubes is formed straight 

to provide a chordal gap for reception of an 80 
electrical terminal block for the device. 

13. A fluid heating device according lo any 
one of claims 2 to 6, in which the plurality 
of heating elements is replaced by a single 
spirally or helically coiled clement with con- 85 
volutions in lateral contact. 

14. A fluid heating device according to 
claim 13, wherein the heating element is 
coiled together with a solid bar of the same 
section such that convolutions of the heating 90 
element alternate with convolutions of the 
solid bar. 

15. A fluid heating device according to 
claim 1, wherein the heating elements ha.vc 

a -triangular section, the fluid ducts have a 95 
siniilar section, and are arranged in triangu- 
lar groups of one heating element and three 
fluid ducts, the three sides of the heating ele- 
ment arc covered by one side of each of the 
three fluid ducts, such groups being disposed 100 
in coils to foim a double pancake ilayer. 

16. A fluid heating device according to 
claim 1, wherein two layers of triangular sec- 
tion fluid ducts arc assembled with an inter- 
posed layer of coirresponding triangular sec- 105 
tion heating dements or a series of col- 
lateral diamond shaped heating elements. 

17. A fluid heating device according to 
any one of lht i»eced5ig claims, wherein the 

or each deotrical hc&img dement consists of 110 
a metai tube of the required section filled with 
a compressed oesraimc powder in which is cm- 
bedded an electric resistance heating wire 
or wares. 

18. A fluid heating device according to any 115 
one of die preceding daims further compris- 
ing a sheathing of heat-insulating material and 

an outer casing. 

19. A fluid heating device constructed sub- 
stantially as herdnbefore descdbed with re- 120 
fferencc to Figure 1, Fi^e 2 or Figures 3 . 
to 5 of the accompanying drawings. 
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20. A heater for viscous fud oils comprise STEVENS, LANGNER, PARRY & 
ing the fluid heating device as claimed in any ROLLINSON, 
one cf the preceding daims. Qiartered Patent Agents. 

Agents for the Applicants. 

Printed for Ilor Majesty's Stationory Office by Uio Courier Press, Leamington Spa, 1969. 
Fubiishod hy tlio Patent Olave, Soutliamjitun Buildings, London, .W.C.2j from wliieh copies inajy be obiamod. ' 
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